Endogenous endothelin-1 mediates cardiac hypertrophy and switching of myosin heavy chain gene expression in rat ventricular myocardium.
We investigated the role of endogenous endothelin-1 in the development of cardiac hypertrophy in vivo under pressure overload conditions. Endothelin-1, a potent vasoconstrictor peptide, has recently been shown to act as a growth factor of myocardial cells in culture. We examined the effect of an endothelin-A receptor antagonist (FR139317) on the development of right ventricular hypertrophy in rats with monocrotaline-induced pulmonary hypertension. Three groups of rats were studied: those given monocrotaline alone or monocrotaline plus FR139317 and those given vehicle alone (control group). The ratio of right ventricular systolic pressure to aortic systolic pressure was similarly elevated in rats treated with monocrotaline and monocrotaline plus FR139317. The right ventricular/left ventricular weight ratio was increased in monocrotaline-treated rats but lower in rats treated with monocrotaline plus FR139317 than in those treated with monocrotaline alone (p < 0.01). As a biochemical marker of hypertrophy, the isoform ratio of beta-myosin heavy chain protein was determined for the right ventricular tissue samples. This ratio was increased in all monocrotaline-treated rats but was lower (p < 0.01) in rats given monocrotaline plus FR139317 than in those given monocrotaline alone. The isoform ratio of beta-myosin heavy chain messenger ribonucleic acid quantitated by S1 nuclease mapping also was lower (p < 0.025) in rats receiving monocrotaline plus FR139317 than in those receiving monocrotaline alone. These data suggest that blocking the action of endothelin-1 with a receptor antagonist ameliorates cardiac hypertrophy in this model system, and that this action is not mediated by ameliorating hemodynamic changes.